ABSTRACT Physicians' prescribing behaviour is closely linked with patient safety and this area is poorly researched in Saudi Arabia. The objective of this study was to analyse physicians' prescribing patterns and the adequacy of noted information in the primary health care sector in Riyadh city. All medication prescriptions from 5 public (n = 1182) and 5 private (n = 1200) health centres were collected by simple random sampling during 1 working day. Antibiotics were the most commonly prescribed drugs in both sectors. The mean number of drugs per prescription was 2.08 and 2.36 in the public and private sectors respectively. Information and instructions noted on prescriptions varied considerably between private and public health centres. Similarly the medication prescribing pattern differed across the 2 health settings. Primary care physicians in Saudi Arabia need continuing training to improve their prescribing practices.
Introduction
Medication prescribing is one of the most fundamental activities practised by physicians and the subject has been reviewed in more detail in the literature reviews accompanying this series of papers [1] [2] [3] .
The goal of the study reported here was to provide evidence to inform the debate about prescribing safety in Saudi Arabia. A key concern was the question whether even the most basic aspects of safe prescribing are followed: specifically the writing of the prescription in accordance with health service regulations. According to Ministry of Health regulations, physicians in both the public- and privately-funded health care sectors are required to ensure that all items of the patient clinical management forms are completed correctly. In essence the clinical management form represents the prescription form issued to patients by the physician, although its format varies slightly between the 2 sectors. Common parameters for the 2 types of form include: patient's name and age, physician's name, diagnosis and treatment and vital signs. The way in which the diagnosis and treatment elements of the consultation are recorded is much more specific on the public sector forms. In addition, physicians in public-funded clinics are constrained to the Saudi primary health care (PHC) formulary, while privately-funded primary care doctors are not.
This study, the first of its kind in Saudi Arabia, aimed to analyse and compare physicians' medication prescribing pattern and the adequacy of information noted in prescription forms in private and public PHC centres in Riyadh city, Saudi Arabia.
Methods
The study was a cross-sectional survey of medication prescriptions from public and private PHC centres in Riyadh.
Permission to conduct the study was obtained from the relevant public and private health authorities.
Setting and sample
Riyadh city is served by almost 120 PHC centres distributed across 5 health sectors, i.e. 24 PHCs per health sector. For this study, we randomly selected 1 public and 1 private PHC from each health sector. Thus 5 government centres and 5 private PHC centres participated in the study. These centres were typical of those across the city, offering services to a large population who are fairly representative of the Riyadh region.
The survey in all the centres was conducted on 1 single full working day in January 2002 with 2 shifts in each centre. The day was chosen from the 5 working days, again by a similar simple random sampling method. The patients' clinical management forms were examined and all prescriptions for medications from all consultations on the day of the study were analysed, 1182 from public and 1200 from private PHC centres. All prescription data were collected on the same date to ensure that seasonal or daily fluctuations in prescribing behaviour did not affect the pattern of prescriptions collected. The aim was to give a complete picture of comparative prescription patterns and to reflect accurately the range of typical consultations covering patients' age, sex, and morbidity, curative and preventive measures and various lengths of consultation times. In addition, we selected a day when specific PHC services such as vaccinations and follow-up of maternity cases were not delivered. Copies of all prescriptions were collected from each PHC centre and analysed in detail for completeness in each centre.
Data collection and entry
The prescription variables analysed in the study were the presence of: patient's file number, name, age, sex and nationality; diagnosis; number of drugs per prescription; date; and prescriber's name and signature with stamp. The legibility of the prescriptions were also evaluated from a sample of prescriptions written by 25 physicians: 3 evaluators (Y.N. and 2 pharmacists) reached a consensus about whether the prescription was clearly written or not. In addition the diagnosis recorded on the prescription and types of medication prescribed were noted. The drug-related variables were analysed by noting which of the following items were present on the prescriptions as instructions to the pharmacist: strength and dose of medication; frequency and duration of administration; and instructions about how to use it (i.e. when to use the drug, how many times to take it, whether before or after meals). These were analysed for the first 5 drugs on each prescription.
Data were entered by 2 graduate research assistants who received extensive training from 2 pharmacists prior to their involvement with the study. Before formal data entry began and to ensure consistency of data entry, each assistant first evaluated 10 records and discussed any points of disagreement. This was repeated until the research assistant achieved 97% concordance in recording the variables selected from both private and public sector records. Such a level of consistency was thought to be adequate for the purpose of this study. However, as an additional quality assurance measure, 10 prescriptions chosen at random were also checked against the records on the database. Again, consistency was at least 97% and considered satisfactory. Dual data entry was considered excessively expensive and was therefore not performed.
Data analysis
The data were entered in the computer using SPSS software program, version 10. Analysis was conducted following cleaning of the data and testing of its quality as above. Frequencies were computed for all variables under investigation. The mean number of drugs per prescription for both health sectors 
Results

Basic information recorded on prescriptions
The statistical analysis of the recorded variables of the prescriptions from the public and private health sectors revealed that the data were significantly better recorded in the public sector with regard to file number, patient's name, sex, nationality, diagnosis and doctor's signature (P < 0.05) ( Table 1) . In contrast, the doctors' name and date of prescriptions were noted better in private than public prescriptions. Patient's age, vital signs and ICD-9 diagnostic code were only recorded in public PHC centres and therefore no comparison with the private sector could be undertaken.
The prescriptions were for a total of 2463 drugs in the public clinics and 2836 from the private clinics. Therefore a mean of 2.08 drugs [95% confidence interval (CI): = 2.00-2.17)] were prescribed per prescription in the public sector compared with 2.36 (95% CI: 2.27-2.45) in the private sector. There was, therefore, a significantly higher rate of drugs prescribed per prescription in the private sector (Z = 4.56, P < 0.001, 95% CI: 1.60-3.99). In the public sector, unlike the private health sector, no patient received a prescription for more than 4 drugs.
Diagnoses recorded on prescriptions
The most frequent diagnosis noted in public health prescriptions was upper respiratory tract infection (RTI) (51.2% of prescriptions) whereas gastrointestinal disorders were the most frequent diagnosis in private health sector prescriptions (10.9%). Full details of the distribution of diagnoses in both the public and private sectors are provided in Table 2 .
Drug-related information recorded on prescriptions
An analysis of the drug-related information recorded on prescriptions is shown in Table 3 (drug 1 indicates item 1 in prescriptions with at least 1 item; drug 2 indicates item 2 in prescriptions with at least 2 items, etc).
The legibility of the prescriptions ranged from 72.8% to 93.2% for different items in the public sector and from 67.2% to 85.9% in the private sector.
The quality of instructions provided to the pharmacists was poor in both sectors. Depending on the item, the strength of the drug was noted for only 17.3% of prescriptions in the public sector and 20.0% in the private sector. Details of the drug dose were recorded in more items in private clinics (90.9%-95.8%) than in the public clinics (76.3%-80.6%). Frequency of use of medication was also slightly better recorded in private than public clinics. Duration of drug use was recorded for less than half of most items in both public and private sectors. Instructions for use were rarely given: for only approximately 7% of items in public PHCs and 5% in private clinics. Table 4 provides details of the medications prescribed in both the public and private sectors. As many prescriptions were for multiple drugs a total of 2463 prescribed drugs were analysed from public clinics and 2836 from private clinics. Antibiotics were the most commonly prescribe medications in both sectors and antidepressants the least. The statistical analysis revealed that the only significant differences between the 2 sectors were in the prescribing of antibiotics, corticosteroids, expectorants and cardiovascular drugs (P < 0.05).
Types of medications prescribed on prescriptions
The rate of prescribing of antibiotics was higher in the public health sector, while corticosteroids, expectorants and cardiovascular drugs were significantly more likely to be prescribed on private prescriptions. However, with regard to other noted drugs, no significant differences were observed between the public and private health sector prescriptions.
Discussion
This survey has explored the medication prescribing pattern of physicians and the adequacy of recorded information on the prescriptions in patient records across the public and private health care sectors in Riyadh city. The quality of instructions provided to the pharmacists was poor in both sectors. Approximately 1 in 4 prescriptions from both the public and private sectors were unreadable. Drug strength was the least well recorded element, with over half of prescriptions omitting this item in both sectors. Appropriate dosage was recorded to a far greater extent in private (around 95% of items) than in public prescriptions (80%). Frequency of administration was also far better recorded in private prescriptions (around 92% of items) than in public prescriptions (70%). Approximately 50% of items on prescriptions from both health sectors lacked information about the duration of treatment prescribed. The low level of accuracy of recording on prescriptions may be attributed to 2 main factors. First, some items that are only available in one strength, (such as creams, ointments or paracetamol) do not necessarily require specific instructions about strength. Secondly, the physician may have knowledge of the pharmacy to which the prescription will be taken, and therefore will be aware of the strength and type of drugs available.
Therefore, the physician may see no need to provide strength instructions to the pharmacist. Duration of use may not have been well recorded as many of the prescriptions were for antibiotics, which were probably to be used in standard regimens where the pharmacist would be expected to include the duration. The instructions about the appropriate use of drugs also showed very poor rates of recording (less than 10% for all items), which emphasizes the need for both public and private physicians to give more priority to completing the instructions for the prescribed medications. The need to maintain a high volume of consultations, particularly in privately-funded practices, may contribute to this. Physicians may also feel that providing this information is a role for the dispensing pharmacist.
Overall, public health care physicians tended to complete the prescriptions more fully than private health care doctors. The findings are partly consistent with national [4] [5] [6] [7] and international trends [8, 9] . The implications of this finding are administrative, legal and clinical. It is likely that these findings We found that PHC physicians often failed to record completely the information required to dispense prescriptions correctly and this again reflects the findings of other studies [6, 7, 12] . Such a failure may have importance adverse effects for patients [13] . For instance, failure to record the strength or dose of a drug may result in over- or underdosing. Such medication errors are preventable but require coordinated efforts by health providers in order to improve clinical outcomes and patient safety [14] . The real clinical significance of the omissions identified here is uncertain, and further study would be required.
Two major diagnostic groups were identified in prescriptions in this study: respiratory diseases especially in public clinics and abdominal diseases in both public and private health clinic patients. Other diagnoses such as urinary tract diseases, eye disorders, accidental poisonings, musculoskeletal disorders, haematological disorders, gynaecological diseases and cardiovascular diseases were more commonly recorded for private clinic patients. The explanation for these trends remains unclear and would require further study. A weakness of this study is that we have no gold standard for diagnosis but only the doctors' recorded diagnoses. We need to investigate whether the apparent differences represent differences in labelling or actual differences in morbidity between patients consulting in the 2 sectors. Our findings are partly consistent of with those of other studies suggesting that there may be differences in morbidity patterns between populations attending different types of health care facility perhaps due to differences in patients' social background [6] [7] [8] 15, 16] . It is also possible that the apparent differences are artefacts created by poor recording in the private sector. Analysis of the medication treatments prescribed suggests that this is the most likely explanation, since the pattern of drugs actually prescribed was very similar in both sectors.
This study revealed that antiinflammatory drugs, antipyretics, antiallergic and gastric acid blockers were heavily prescribed by physicians at both settings, which yet again partly corroborates the results of other studies [6] [7] [8] [17] [18] [19] . Psychotropic drugs were prescribed the least frequently. Overall, this prescribing pattern is compatible with diagnostic patterns revealed in the 2 settings. Antibiotics, the most commonly prescribed drugs, were prescribed significantly more often in public than private clinics. Corticosteroids, expectorants and cardiovascular medications, however, were significantly more likely to be dispensed at private clinics. Unlike other research [20] our study did not analyse whether or not these medications were prescribed rationally. Repeat dispensing of antibiotics or other drugs [21] is allowed in Saudi Arabia but only if justified on clinical and scientific grounds. This prescribing trend will further change in future as PHC centres are continuously taking on wider roles in managing chronic diseases, such as diabetes mellitus and coronary heart disease. However, antibiotics and corticosteroids should be prescribed carefully across both clinical settings by PHC physicians, as these medications are coupled with adverse effects including the risk of development of antibiotic-resistant strains of bacteria or osteoporosis [22] [23] [24] [25] [26] [27] . Prescribing more than 1 drug was common in both public and private settings, although in the public sector, unlike the private health sector, no patient received a prescription for more than 4 drugs: the design of the public records system would have made this difficult. The findings of our research are consistent with other studies showing high rates of polypharmacy [5] [6] [7] [8] 12 ]. Although polytherapy is generally discouraged, it is justified in certain cases [28] and is perhaps inevitable in elderly populations who are often suffering from multiple chronic diseases [29] . In some cultures, however, such as Saudi Arabia the PHC physician is under considerable pressure from patients to reach a diagnosis and prescribe accordingly, possibly in the presence of a great deal of clinical uncertainty. This has quantitative, administrative and clinical implications. The prescription of drugs is often used to hasten the termination of the consultation [4] [5] [6] 8, 30] . As a result, many consultations in PHC in Saudi Arabia may result in inappropriate polypharmacy, which in turn raises a number of medical, social, economic and public safety concerns [7, 9, [31] [32] [33] [34] .
There are some limitations to the study; it represents a preliminary analysis in a complex area of prescribing. The 1-day prescription selection strategy can be expanded to improve the sample size. A larger sample size may help in achieving further statistical power for the results obtained. This research was conducted in Riyadh city and therefore the extent to which its findings can be generalized throughout Saudi Arabia is unknown. Future studies should explore prescribing trends in rural regions of Saudi Arabia. Computerized prescribing data collection systems would facilitate a more detailed analysis of prescribing. Computerization in primary care is in its infancy in Saudi Arabia, but the potential for undertaking large-scale analyses of prescribing in the future should not be underestimated.
To sumarize, in this study we found similar overall patterns of prescribing between the public and private health sectors with some variations in their diagnostic profiles. There were, however, important elements of prescribing that varied between the 2 sectors; in particular, polypharmacy was more common in the private sector. Several of the deficiencies in recording information on prescriptions could present a danger to patient safety. Measures are needed in Saudi Arabia to improve physicians' recording of complete information on prescriptions and to avoid injudicious use of polytherapy. 
